Bacillus brevis-B2 was selected as the most patent lipase(s) producer among nine thermoalkalophilic bacterial isolates isolated from agro industrial wastes at 70 o C and pH 10.5. Of the tested nutrient medium, tap water containing 1% fish wastes and 1% yeast extract is the best inducer for lipase synthesis by B. brevis B2. Maximum enzyme biosynthesis could be obtained after 24 hr of incubation. The optimal pH and temperature for enzyme formation are 11.5 and 70 o C. Enzyme yield increased in presence of sucrose or lactose in the nutrient medium, also the presence of 100 ppm zinc sulphate and 500 ppm folic acid supported high induction of lipase by B. brevis growing under shaking condition and inocula size of 2ml/100ml culture medium. A very slight increase in enzyme formation occur under exposure of bacterial isolate to 1 KGy of γ-irradiation.
Introduction
In a world of diminishing resources and increasing needs, every opportunity for recycling waste materials must be sought (Haddadin et al., 2009 ). Lipase(s) (triacylglycerol acylhydrolase, E.C. 3.1.1.3) constitutes a group of enzymes that catalyze the hydrolysis of triglycerides at the lipid-water interface. Lipase have become an integral part of the modern food industry and a large number of lipases are produced on an industrial scale for flavor development in dairy products, processing of foods such as meat, and in vegetables, fruits, baked goods and beer (Aravindan and Viruthagiri, 2007) . Microbial lipases have received particular attention due to their diverse properties, relative ease of preparation and broad substrate specificity, including chain-length selectivity, position selectivity and stereoselectivity (Jantaporn and Chuenchit, 2007) . In the last few years, there has been an increasing interest in the use of enzymes for the biosynthesis of secondary metabolites using organic media (Gargouri et al., 2002; Castillo et al., 2003) .
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Recently, a number of thermophilic bacteria producing thermoactive lipases and esterases have been purified and characterized (Lee et al., 1999 The previous media were supplemented with 10 ml tributyrin grinding with 10ml
Arabic Gum to obtain a selective medium for isolating lipolytic microbial isolates. 
3) Isolation of thermoalkalophilic bacterial isolates:
The thermoalkalophilic bacterial isolates were isolated from the seven wastes previously mentioned as follows: Ten grams of sandy and/or clay soil mixed with 10g of different wastes and incubated for 10 days at 70 o C and pH 10.5. Then 1 ml from each sample was dissolved in 50 ml nutrient liquid medium, incubated for 2 days at the same pH and temperature. Fifty µl from each sample were used to inoculate on medium C according to Lima et al., (2003) , Czapeks Dox's agar medium and nutrient agar medium and incubated for 1, 2, 3, 4 and 5 days at pH 10.5
and 70 o C.
The purification of thermoalkalophilic bacterial isolates was carried out according to the agar streak technique (Collins and Lyne, 1985) .
4) Identification of the most potent lipase producing bacterial isolates:
The bacterial isolates were subjected to screening in relation to lipase formation and screening again in relation to the formation of lipase with different wastes as a source of carbon. Then the most potant lipolytic bacterial isolates were subjected to
characterization using the keys of Hensyl (1994) . All experimental study was carried out according to Collins and Lyne (1985) . The morphological, physiological and biochemical characteristic of bacterial sample were carried out in Fermentation
Biotechnology and Applied Microbiology Center (Al-Azhar University, Cairo, Egypt).
5) Enzyme assay:
1. Clear zone method: According to Cardenas et al., (2001) , lipase activity on agar plate is frequently conducted by using tributyrin as substrate. Clear zone around the colonies indicate formation of lipase(s).
2.
Titrimetric method: Lipase activity was assayed by alkali titration using using olive oil as substrate as described by Nahas (1988) . The reaction mixture contained: 3.5 ml olive oil, 3.5 ml phosphate buffer at pH 8.0, 0.1M and 2 ml crude enzyme. One unit of enzyme activity is defined as the amount of enzyme which catalyze the release of 1 µ mol free fatty acids in 30 min at 60 o C.
3.
Colorimetric method: Lipase activity was assayed quantitatively by using p-nitrophenyl palmitate (PNPP) as substrate according to Winkler and Stuckmann, (1979) . The reaction mixture contained: 2.4 ml substrate solution freshly prepared and 0.1 ml enzyme solution.
Substrate solution contained 30 mg of p-nitrophenyl palmitate in 10 ml isopropanol; 207 mg sodium deoxycholate and 100 mg Arabic gum in 90 ml phosphate buffer pH 8, 0.05M.
One unit of enzyme activity is defined as the amount of enzyme which catalyze the release of one mol. of p-nitrophenol in 30 min at 60 o C.
6) Parameters controlling lipase activity by the most potent bacterial isolate:
The effect of different parameters on lipase(s) formation were studied as follows:
incubation period, pH, incubation temperature, fish wastes concentrations, inoculum size, incubation condition, carbon source, nitrogen source, yeast extract concentrations, surfactants, metallic ions, vitamins requirement and irradiation doses.
Results And Discussion

STUDIES ON THE INDUCTION OF LIPASE(S)…….
Isolation of thermoalkalophilic bacteria from agar-industrial wastes:
Data cited in table (1) reveals that nine thermoalkalophilic bacterial isolates were isolated from different wastes; three isolates from clay soil with sunflower oil wastes, two isolates from clay soil, one isolate from each of clay soil with cotton seed oil wastes, sandy soil, clay soil with soyabean oil wastes and sandy soil with cotton seed oil wastes. 
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Screening of thermoalkalophilic lipase forming bacterial isolates:
Maximum enzyme formation could be attained by bacterial isolates B1, B2 and B3, followed by bacterial isolate B4 while bacterial isolate B5 could form weak level of enzyme ( 
(Enzyme activity is determined by clearing zoon technique CZT).
Influence of enviro-agro industrial wastes on lipase formation by thermoalkalophilic bacterial isolates:
As listed in table (3) bacterial isolates B2 and B3 synthesized remarkable amounts of lipase on all tested wastes than the other two bacterial isolates. These two bacterial isolates, the most potent bacterial isolates, were subjected to further studies. Bacterial isolates B2 and B3 were allowed to grow on different nutrient media (Basal medium and medium with supplements of fish and poultery wastes) to investigate the effect of these media on lipase formation by the bacterial isolates.
Results listed in table (4) demonstrate that the level of lipase increased in most tested media with added fish wastes or poultery wastes than the basal medium.
Maximum induction of lipolytic enzyme by the two bacterial isolates could be attainted by using medium A with added fish wastes. 
Selection of the most potent lipase forming bacterial isolate in relation to different substrates in media A :
In a preliminary experiment maximum lipolytic formation could be induced on medium A with fish wastes. It is interest to choose the most potent bacterial isolate from the two tested isolates with best substrate of medium A for maximum yield of enzyme. Concerning the enhanced effect of fish wastes on enzyme formation by bacterial isolate B2, it is important to study the effect of fish wastes as nutrient medium (1 g/100ml tap water) also investigate medium A with fish wastes (1 g/100ml) and nutrient medium contained fish wastes with yeast extract (1 g and 1/2 g respectively per 100 ml tap water) media were adjusted at pH 11.5. In the light of these results one may conclude that tap water containing fish wastes and yeast extract is the best inducer medium for lipase formation by bacterial isolate B2. Lipase activity (U/ml)
Incubation periods (Hours).
It is clear from fig.(2) that increasing the initial pH of the nutrient medium from 7.5 to 11.5 a gradual increase in the formed enzyme could be detected and the highest yield was obtained at pH 11.5. Further increase in pH (12) (13) (14) resulted in a decrease in enzyme formation. Lipase activity (U/ml)
Fish wastes (%).
Regarding the effect of different inoculum sizes of B. brevis B2 it is evident that maximum lipase formation was recorded in presence of 2 ml bacterial suspension (Fig.5) . Lipase formation by B. brevis B2 slightly increased under submerged condition. In a trial to study the effect of introducing some carbon sources on lipase formation, it was found that the tested disaccharide carbon sources (sucrose, lactose and maltose) are the best carbon for maximum lipase biosynthesis by B. brevis B2 (Fig.6 ). Concerning the effect of supplementing different nitrogen sources on the biosynthesis of lipase by B. brevis B2, it was found that all tested nitrogen sources failed to increase lipase formation (Fig.6) . Kim et al., (1998) reported that biosynthesis of a highly alkaline thermostable lipase by Bacillus stearothermophilus L1 could be achieved in a medium contained beef and palm oil. 
Nitrogen sources
The optimum concentration of yeast extract that induced maximum lipase formation is 1%. However, increasing yeast extract concentration up to 4.5% revealed a decreasing effect on enzyme level.
To check the effect of surfactant on lipase formation by B. brevis B2 it was found that Tween 20 exhibited slight increase on enzyme biosynthesis while Triton X-100 revealed the synthesis of enzyme by about 16.37% (Table 7) . Deive et al.,(2009) found that the level of extracellular lipase from T. thermophila HB 72 increased by supplementing of the nutrient medium by Tween 80, Tween 20 and Triton X-100. Concerning the effect of some tested metal ions on lipase formation, it is clear from results in Fig.(8) and Co 2+ were added to the nutrient medium (Janssen et al., 1994) . The addition of some vitamins to the basal nutrient medium is recoded in Fig.(9) .
The results obtained demonstrate that folic acid (500 ppm) has a stimulatory effect on lipase formation by B. brevis B2. Alternatively histidine (500, 1000 ppm)
repressed it by 18 and 22% respectively. 500  1000  100  250  500  1000  100  250  500  1000  100  250  500  1000  Control  100  250  500  1000 Lipase activity, (U/ml).
Control Riboflavin Histidine
Ascorbic acid Folic acid Nicotinic acid reveled that γ-rays of 1 KGy exerted a slight increase on lipase biosynthesis. Ferdes and Ferdes (1992) reported that γ-radiation of microbial cells increases the activity of some enzymes and decrease the activity of others. Also, Rosenthal (1992) reported that, the enzymes are not very much affected by doses of ionizing radiation.
